Abstract. Knowledge of the historical occurrence of the endangered cyprinid fish species, Eupallasella percnurus (Pall.), in today's Kujawsko-Pomorskie Voivodeship in Poland is sparse. However, a total of nine sites inhabited by this species had been identified by the end of the twentieth century, but only one of theses had survived into the early 2000s. The largest field inventory to date of this area was undertaken from 2005 to 2011 and nine new sites were recorded. Most of the newly discovered sites inhabited by E. percnurus are located in the Dobrzyñskie Lake District mesoregion, which is where this species has occurred in the past. Four of these sites have been designated as vulnerable and two as critically threatened. Immediate active protection measures are necessary to preserve E. percnurus at the two existing sites in the Special Protected Area PLH040013 "Cyprianka".
Introduction
The lake minnow, Eupallasella percnurus (Pall.), a member of the family Cyprinidae, is among the most threatened native freshwater fish species in Poland (Wieser 1992 , Witkowski 1992 , Kusznierz 1995 , 1996 , 2001 , Witkowski et al. 1999 , 2009 , Wolnicki 2004 . It has an exceptionally high ecological status among Polish ichthyofauna, as a species under strict legal protection and one of the priority vertebrates in the European Ecological Natura 2000
Network (Wolnicki and Radtke 2009 ).
Historically, today's Kujawsko-Pomorskie Voivodeship probably was an important sanctuary for Polish E. percnurus populations thanks to its diversified terrain, the occurrence of numerous small and large water bodies, and the popular local custom of excavating peat for household use. However, this area of Poland has never been the subject of systematic field inventories. Consequently, prior to the end of the nineteenth century, only nine sites of E. percnurus occurrence had been identified, of which only one survived until last decade (Wolnicki and Sikorska 2009) .
In the present century attempts have been made to locate as yet undiscovered E. percnurus sites in this region. Although these investigations focused on a relatively small area, nine sites were discovered (Wolnicki et al. 2007a, 2007b and unpubl. data) .
The aim of the present work is to summarize and update all available data on E. percnurus occurrence in Kujawsko-Pomorskie Voivodeship both historically and presently, and includes assessments of threats to habitats, populations, and sites as well as recommendations for measures that must be implemented promptly to protect this species in the voivodeship.
Study area
The field survey conducted in 2005-2011 comprised a study area with 80 water bodies located in regions of Kujawsko-Pomorskie Voivodeship where E. percnurus populations occurred in the twentieth century. These included areas near Bydgoszcz and OEwiecie (OEwiecka High Plain mesoregion) and Toruñ and W³oc³awek (Dobrzyñskie Lake District mesoregion) (Kondracki 2009 ). Selected small water bodies located in the Che³miñskie Lake District between Grudzi¹dz and Toruñ were also investigated. Many of these were recommended as potential E. percnurus sites by local anglers who had responded to articles published in specialized periodicals (Wolnicki 2005 (Wolnicki , 2007 . Some other water bodies were chosen for investigation based on topographic maps (scale of 1:25,000) showing where peat had previously been excavated.
Material and methods
The fish were caught with baited specialized folding traps with two openings (25 x 25 x 40 cm; mesh 5 mm; opening diameter 60 mm) (Wolnicki et al. 2007b) or sometimes fishing rods were used. The fish were caught mostly between June and August. Two to four traps were deployed for 0.5-1 h depending on the size of the water body, and if no fish were caught initially, more attempts were made. The number of E. percnurus individuals caught in single sample events in water bodies inhabited by this species ranged from approximately 10 to 50. The fish were released alive immediately after they had been caught.
The geographical situation of all water bodies inhabited by E. percnurus and those regarded as suitable for translocations were determined with a handheld GPS receiver (GPSMap 60C, Garmin; 4-7 m accuracy). Information from local communities was used to determine the origin of the water bodies. At each of the E. percnurus sites identified attempts were made to identify the crucial factors for the preservation of both habitats and fish populations, and the degree to which the sites are threatened was evaluated using the classification by Radtke (2009, 2010) .
Results
In total, nine previously unknown E. percnurus sites were identified in the 2006-2011 period. Six of these are either in or near the W³oc³awek-Toruñ-Lipno triangle (Fig. 1) . Only two sites, Grabowiec and Sêk, are likely of natural origin, while the rest formed following peat excavation (Table 1) . Four of these sites were single water bodies. All of the water bodies inhabited by E. percnurus populations were shallow and most were densely overgrown with submerged and emerged macrophytes. Two sites have been designated as threatened to high degree and four as threatened to low degree.
Discussion

Historical occurrence
The occurrence of E. percnurus in Kujawy was noted relatively late. Chronologically, the oldest recorded information on the presence of this species in Buszkowo near Koronowo (Fig. 1) dates to 1931 (Urbanowa, unpubl. data), as cited in G¹sowska and Rembiszewski (1967) . Kaj (1953) reported the occurrence of E. percnurus in Serock Pomorski near OEwiecie in [1937] [1938] [1939] . Subsequent reports were made by Kulamowicz and Ja¿d¿ewski (1960) , who discovered a site in Ryszewo south of¯nin, while in 1964 -1965 , G¹sowska and Rembiszewski (1967 
Present state of occurrence
Although the historical site of E. percnurus in Cyprianka survived into the 2000s, it dried up completely in August 2008 (Wolnicki and Sikorska, unpubl. data) ; however, another small water body in the vicinity of Cyprianka was found that summer to be inhabited by an E. percnurus population (Kusznierz and Wolnicki, unpubl. data) . In 2011, this species was discovered to inhabit a large complex of man-made water bodies near £ochocin.
Most of the E. percnurus sites discovered in the present century in Kujawsko-Pomorskie Voivodeship, including those mentioned above, are located in the Dobrzyñskie Lake District, which corresponds to the locations in which G¹sowska and Rembiszewski (1967) and Kusznierz (unpubl. data) reported having found of E. percnurus populations. Attempts to locate sites where E. percnurus occurred in the mesoregions of the Krajeñskie Lake District and OEwiecka High Plain, where there were sites of historical occurrence (Kaj 1953, G¹sowska and Rembiszewski 1967) failed. Therefore, the two newest sites discovered in Grabowiec and Sartowice, which are very close to OEwiecie in an area where no E. percnurus were noted previously, are exceedingly important (Fig. 1, Table 1) .
Knowledge of the present state of occurrence of E. percnurus populations in Kujawsko-Pomorskie Voivodeship is modest in comparison to the data available from Polish regions such as Pomorze (Radtke et al. 2011) or Mazowsze (Wolnicki et al. 2011) . Nevertheless, new discoveries of as yet unknown E. percnurus sites are possible.
Threats and protection
Although the territory of today's Kujawsko-Pomorskie Voivodeship might historically have been abundant in E. percnurus sites, over the last two centuries large segments of this region have been subjected to extensive, consistent drying, damming, and deforestation to serve the needs of intensive agriculture and human settlement (Kasprzak 1984) . Decreasing ground water levels and surface water resources resulted in the disappearance of many swamps and both smaller and larger water bodies, including those inhabited by E. percnurus (Kusznierz 1996) . Land reclamation projects completed fifty years ago in the vicinity of Bydgoszcz could have had a similar impact on sites inhabited by E. percnurus (Paczuski and Paczuska 1996) .
In Poland most significant threats to the continued existence of water bodies inhabited by E. percnurus populations are persistent shallowing of water body basins and low ground water levels, and this applies also to the E. percnurus sites located in the Kujawsko-Pomorskie Voivodeship Radtke 2009, 2010) . It is noteworthy that at least two of the sites (Cyprianka and Lipno; Table 1 ) are probably currently on the brink of extinction. The former is protected within the Natura 2000 Network (PLH040013 "Cyprianka") as one of only two sites in the voivodeship. Although as recently as in 2006, the site was considered to be a relatively safe E. percnurus refuge (Wolnicki et al. 2007a) , the long periods of hot, dry weather over the course of the subsequent two years resulted in considerable drying and shallowing of this water body. It is especially important to note that during this two-year period, most of the small water bodies in this region dried up completely.
In view of the preceding, a prerequisite for guaranteeing a permanent E. percnurus presence in the protected area of PLH040013 "Cyprianka" is to implement immediate active protection measures. However, deepening of some of the most prospective water bodies is insufficient; stocking them with cultivated E. percnurus juveniles is essential, as has been done successfully in Mazowieckie Voivodeship (Wolnicki et al. 2011 ). Translocations of local wild E. percnurus individuals could also prove to be indispensable to preserve the occurrence of this species in this area.
